Placing the Asian economies onto a sustainable development pathway requires an unprecedented shift in investment away from greenhouse gas, fossil fuel, and natural resource intensive industries towards more resource efficient technologies and business models. The financial sector will have to play a central role in this 'green transformation'. This study discusses the need for greening the financial system and the role of financial governance. It reviews the state of green lending and investment in Asia and provides an overview of green financial governance initiatives across Asia. It also identifies market innovations to increase green finance in Asia, barriers to green investments, and financial policy and highlights priority areas for policy makers.
INTRODUCTION: GREEN FINANCE FOR SUSTAINABLE DEVELOPMENT
To place the Asian economies onto a sustainable development pathway requires an unprecedented shift in investment away from greenhouse gas, fossil fuel and natural resource intensive industries towards more resource efficient technologies and business models. The financial sector will have to play a central role in this green transformation. Green finance is defined as comprising "all forms of investment or lending that consider environmental effect and enhance environmental sustainability" (Volz et al. 2015: 2) . Important aspects of green finance are sustainable investment and banking, where investment and lending decisions are taken based on environmental screening and risk assessment to meet sustainability standards, as well as insurance services that cover environmental and climate risk.
Aligning economic growth with sustainable development is a universal challenge. Yet the challenge is vast for most developing Asian economies given that their growth models have been very resource and carbon intensive. Although the carbon intensity of economic output has declined substantially in most developing Asian economies over the last decades -with Bangladesh, Lao PDR, Nepal, Thailand and Viet Nam being notable exceptions -it is still much higher than in advanced economies inside or outside of the region (Table 1) .
Moreover, many Asian countries are also extremely vulnerable to climate risk. Myanmar, the Philippines, Bangladesh, Viet Nam and Thailand have been among the countries world-wide that have been most affected by climate change over the last two decades (Kreft et al. 2016 ). According to the University of Notre Dame's (2017) Global Adaptation Index, many South and Southeast Asian countries are highly vulnerable to climate change while economic, social and governance readiness to improve resilience is lacking.
Against the backdrop of climate change vulnerability and the need for a reduction of carbon emissions, huge investments in green and climate-resilient infrastructure are needed across the region. The infrastructure gap in developing Asia has been assessed by the Asian Development Bank to amount to USD 26.2 trillion between 2016 and 2030 or USD 1.7 trillion annually (ADB 2017) . Of the USD 26.2 trillion that need to be invested by the ADB's 45 developing member countries (DMC), USD 3.6 trillion are specifically required for climate change mitigation and adaption costs. 56% of the investment is needed for power, 32% for transportation, 9% for telecommunications and 3% for sanitation ( Figure 1 ). For Southeast Asia alone, the ASEAN Investment Report 2015 estimates that USD 110 billion a year will be needed for infrastructure investment in power, transport, information and communication technology, and water and sanitation in ASEAN through 2025 (ASEAN Secretariat and UNCTAD 2015).
2 All of this investment will have to be sensitive to environmental, climate and associated policy risks. Funds for this investment will need to come from both the private and public sectors, including both domestic and international sources. The financing of sustainable infrastructure requires new approaches for mobilising and intermediating long-term finance in the region. Integrating environmental and social considerations into lending decisions and product design is only a first step in making the financial systems instrumental in funding the required transformation towards a green economy in the region. The funding of energy efficiency, renewable energy and sustainable infrastructure requires new concepts and new financial instruments which are adapted to local circumstances. Green banks, green bonds and appropriate regulatory frameworks are to be introduced in a coordinated framework. Last but not least, there is also a need for developing the insurance of climate risk, including risk mitigation instruments for agriculture, which for many countries in developing Asia remains a major economic sector.
As pointed out in a recent study by ADB and ADBI (2012: 6), "[d]ecoupling emissions from economic growth requires a fundamental and wide-ranging response encompassing the public and private sector, targets and regulations as well as deep investment." There is no question about the importance of implementing an adequate environmental policy and regulation and for the need of targeted industrial policies for creating the conditions for sustainable investment and thereby enhancing green, low-carbon growth. But there has been a growing recognition that for achieving a green transformation it is also crucial to align the financial system with sustainability goals, given that the financial system is the place where investment decisions are taken or influenced. The need for financial institutions to "incorporate climate-proofing and climate resilience measures" (UNFCCC 2015: §44) has also been recognised in the Paris Agreement. Accounting for climate and other environmental risk is not least important with respect to safeguarding the stability of financial systems (Volz 2016b) . A failure to address systemic sustainability challenges will in the longer-term impinge on the growth and returns of individual firms and economies at large, with repercussions for the financial institutions that have financed non-sustainable investments. There is hence a strong case for financial institutions as well as for financial regulators to take account of environmental, social and governance (ESG) risks.
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Against this backdrop, this chapter reviews the state of green lending and investment in Asia and provides an overview of green financial governance initiatives across Asia. It also identifies market innovations to increase green finance in Asia as well as barriers to green investments and financial policy. Based on an analysis of current developments in Asia in the financial markets and in the regulatory sphere, the chapter highlights priority areas for enhancing the scope for green finance in Asia.
WHAT ARE ASIAN BANKS AND INSTITUTIONAL INVESTORS CURRENTLY DOING?
For The relatively low scale of involvement of Asian financial institutions in international sustainability initiatives is reflected in the low level of green lending and investment. According to the 2016 Global Sustainable Investment Review, the total amount of sustainable investment assets under management in Asia (excluding Japan) reached USD 52 billion in 2016 (GSIA 2017; Table 2 ). The most widely adopted sustainable investment strategies in Asia, according to ASrIA (2015: 8) , are ESG integration and exclusion/negative screening. Singapore; Hong Kong, China; Seoul; and Kuala Lumpur have emerged as the main Asian (excl. Japan) financial centres in which sustainable assets are managed. However, the fastest growing market for sustainable investments in the region between 2014 and 2016 was in Japan where sustainable investment assets increased from USD 7 billion to USD 473.6 billion (GSIA 2017: 4) . This surge in sustainable assets can be explained by changes in the sustainable investment market in Japan as well as greater reporting and sustainable investment activity by institutional asset owners (cf. GSIA 2017: 18). Overall, sustainability-themed investment strategies are becoming more prominent in Asia with rising awareness of challenges such as climate change, energy and water security. However, whilst the sustainable market segment has grown rapidly in absolute terms over recent years, it has grown from a very small base and still constitutes only a small percentage of the funds under management in Asia. Indeed, with USD 52 billion the proportion of socially responsible investments (SRI) relative to total managed assets in Asia (excluding Japan) stood at only 0.8% in 2016, much lower than in other world regions (Table 3 ). 2 In Japan, SRI accounted for 3.4% of total assets under management. Including Japan, Asia reached a global share of SRI assets of only 2.3% in 2016; Japan alone accounted for 2.1% of global SRI assets (GSIA 2017: 8) .
A common problem complicating sustainable investment across the region has been the lack of or insufficient disclosure requirements that address environmental or long-term systemic risk factors. A good example for insufficient disclosure practices are palm oil, timber and pulp and paper companies in Indonesia, Malaysia and Singapore. Even though there is a strong business rationale for improved ESG performance of these firms, WWF (2015: 11) points out that "the leading companies from these sectors listed in Singapore, Indonesia and Malaysia provide insufficient relevant disclosure for investors to assess their management of material ESG issues." WWF (2015) also highlights that domestic investors have undertaken little efforts to address the disclosure gaps -in contrast to international investors for whom ESG scrutiny has already become standard practice. A survey among institutional investors in Indonesia 6 confirmed this general picture (Volz 2015a) : with the exemption of general insurance firms, hardly any institutional investors in Indonesia integrate ESG factors into their decision-making processes, and very few professional investment staff in the industry have been trained in ESG issues. Only recently, ESG disclosure and reporting requirements have been enhanced across the region (cf. Section 3). 3 The stocks of 25 companies listed at IDX are selected based on both negative (excluded sectors) and positive (enhanced social and environmental management) criteria. IDX and KEHATI consider the SRI KEHATI Index as the "first green index in ASEAN", even though the criteria for "green" are rather low.
In 2014, an exchange-traded fund tracking the SRI KEHATI index was listed on the IDX. Yet, despite such positive developments, the sustainable investment market in Indonesia is still embryonic, and "investors continue to channel funds towards assets that maximize short-term risk adjusted investment returns, with environmental, social or governance considerations of less concern" (ASrIA 2014: 34).
Local-currency bond markets as a source of long-term finance have developed quite well in a number of Asian countries, although governments and enterprises still rely to a large extent on bank finance and forex lending, which entails considerable macroeconomic and stability risks. The reasons for the relative underdevelopment of bond markets differ between countries, but regulatory and corporate governance 7 issues are at the core. It will be important to further develop local currency bond markets as a source for financing long-term infrastructure, while at the same time enhancing ESG disclosure requirements through bond exchanges and financial regulation.
The Asian green bond market has started to develop only recently, but current developments are encouraging. In an attempt to quantify bonds used to finance low-carbon and climate resilient infrastructure, the Climate Bond Initiative is looking at 'labelled green bonds' that fund strictly defined and labelled green projects, as well as at 'climate-aligned' bonds that do not carry a strict green label. The total amount of outstanding climate-aligned bonds reached USD 895 billion in September 2017 (up from USD 174 billion in 2012), out of which USD 221 billion were labelled green bonds (CBI 2017). While Asia accounted for only 4.1% of all global climate-aligned bonds outstanding in 2012, its share rose to 42.2% in September 2017 -a development that is very much related to the rapid growth of the Chinese green bond market over the last two years.
The People's Republic of China (PRC)'s first corporate green bond was issued offshore in Hong Kong, China by Xinjiang Goldwind Science and Technology in August 2015 (Kidney 2016) . This was followed by the first green bond issue by a Chinese bank by Agricultural Bank of China in London in October 2015. According to Reuters (2015) , 94% of the USD 1 billion issue was sold to Asian investors, showing that demand for such assets is there. Following the release of the Green Financial Bond Guidelines by the People's Bank of China in December 2015, the PRC has seen the launch of its first two domestic green bonds (by China Industrial Bank and the Shanghai Pudong Development Bank) in January 2016. Since then, the Chinese green bond market has grown rapidly, reflecting the government's ambitions to make it a cornerstone of its plan to meet annual investment needs in clean energy, energy efficiency and environmental protection which are estimated to amount to about RMB 2 trillion (Zhang et al. 2015) . In 2016, the total issuance of labelled green bonds amounted to RMB 238 billion (USD 36.2 billion); with 39% of global issuance, the PRC was the biggest issuer of green bonds in 2016 (CBI and CCDC 2017). Total green bond issuance rose slightly to RMB 248.6 billion (USD 37.1bn) in 2017 (CBI and CCDC 2018). The total amount of outstanding climate-aligned bonds in the PRC is estimated at USD 246 billion and USD 310 billion for 2016 and 2017, respectively. The PRC therefore accounts now for about four-fifth of climate-aligned bonds in the Asia Pacific region (CBI 2017).
The first Asian green bond was issued in 2013 by Export-Import Bank of Korea, raising USD 500 million (AllensLinklaters 2015) . Indonesia saw its first green bond launch in April 2014. Supported by a partial credit guarantee from the International Finance Corporation (IFC), PT Ciputra Residence, a residential property developer, issued an IDR 500 billion (USD 44 million) bond based on green building standards on the IDX. In July 2014, Advanced Semiconductor Engineering from Taipei,China issued the first Asian corporate green bond without public support (Münzer-Jones and Johnson 2016).
India saw its first green bond issuance by Yes Bank in February 2015, with further issuances over the year by Yes Bank, Export-Import Bank of India, CLP Wind Farms and IDBI that brought the total green bond issuance to USD 1.1 billion for 2015 (Kidney 2016) . The September 2015 issuance of Yes Bank was purchased by the IFC which financed this through the issue of the first green "Masala" bond, the first green bond issued in the offshore rupee markets (IFC 2015) . The Indian green bond market is expected to expand after the Securities and Exchange Board of India (SEBI) published official green bond requirements in January 2016. In February 2016, Hero Future Energies issued India's first certified climate bond with proceeds being used to fund wind energy (Münzer-Jones and Johnson 2016). India has since seen various green bond issuances, with labelled green bond issuances of USD 4.3 billion in 2017.
Efforts to develop green bond markets are also under way elsewhere in the region. In March 2017, the Monetary Authority of Singapore (MAS) launched a Green Bond Grant Scheme which covers the costs up to S$100,000 per issuance of obtaining an external review for qualifying green bond issuances (Tan 2017) . In September 2017, the ASEAN Capital Markets Forum, which brings together the capital market regulators of the ten member countries of the Association of Southeast Asian Nations (ASEAN), launched the ASEAN Green Bond Standards, which are based on the International Capital Markets Association' Green Bond Principles. In February 2018, Indonesia issued the world's first sovereign green sukuk bond (Dunkley 2018) .
The green bond market has been developed not least by public development banks and international financial institutions which also helped to develop standards such as the Green Bond Principles. In Asia, the IFC has helped several green bond issuances. The Development Bank of Japan placed the first Japanese green bond issuance of EUR 250 million in October 2014 (AllensLinklaters 2015) . The Asian Development Bank, which has issued USD 2.2 billion of water and clean-energy bonds since 2010, issued its first green bond over USD 500 million in March 2015. The ADB raised USD 1.3 billion and USD 1.25 billion in further green bond issuances in August 2016 and August 2017, respectively.
A crucial step in opening up demand for green bonds to institutional investors, such as pension funds and insurance companies lies in rating and labelling these bonds as benchmark-eligible securities in order to allow these institutions to add them to their portfolios. Initial steps into this direction are uniform standards for bonds that carry the label "green", through standards for what constitutes green projects and activities.
Another measure implemented to attract institutional investors has been the creation of green bond indices in 2014 by banks and rating agencies (OECD 2017).
A more recent development in the Asia-Pacific region has been the interest in a market for the issuance of catastrophe bonds, or so-called 'cat bonds' that pay out in the event of a natural disaster. So far, cat bonds have been mainly used in the US to mitigate storm-related risks and are one of the fastest growing parts of the global insurance market with bonds worth USD 11 billion issued in the first 6 months of 2017 (Ralph 2017) . Most recently in Asia, Singapore has entered the cat bond market for insurancelinked securities (ILS) with the announcement that the MAS is to fund 100% of the upfront issuance costs for cat bonds out of Singapore starting January 2018 (Ralph 2017) . Singapore is the first Asian country to roll out an incentive scheme of this scale in order to encourage the ILS market. The MAS has also discussed the creation of special purpose reinsurance vehicle legislation in order to further encourage the ILS and catastrophe business (MAS 2008) and has recently introduced an application process for the prior approval by the MAS for the establishment of special purpose reinsurance vehicles (MAS 2017).
While bond markets have become more important as a source of long-term finance across Asia, Asian financial systems continue to be dominated by banking. Reliable data on green banking is scarce, given that only few Asian countries have introduced green lending frameworks and therefore for most part banks had no definition of what constitutes green or sustainable lending. In most Asian economies, the concept of green banking is rather new, and most banks have little or no experience in environmental risk analysis. Overall, lending for sustainable consumption and production constitutes only a small share of total commercial lending and is sold at 9 a premium compared to conventional finance (e.g., SWITCH-Asia and ASrIA 2015a; SWITCH-Asia and ASrIA 2015b).
There are, however, also positive developments as increased efforts at green financial governance (which will be discussed in Section 3) have raised awareness in the banking industry. Two notable pioneers in green banking in Asia are the PRC and Bangladesh.
In the PRC, green lending has increased substantially over recent years as a result of Chinese financial authorities' efforts to boost green finance. 4 While green credit stood at RMB 341 billion in 2007, it has increased to RMB 7.5 trillion (USD 1.14 trillion) at the end of 2016 -an increase from 0.6% of total banking assets to 3.2% ( Figure 2 ). According to the China Banking Association, 21 major Chinese banks reported more that RMB 8.2 trillion in lending to green projects by 2017, about 10% of their total outstanding loans.
Figure 2:
Green Lending by Chinese Banks (in RMB trillion and as share of total banking assets) Note: Scale for green lending/total assets is on the right axis.
Source: Compiled with data from Zadek and Zhang (2014: 17) , UNEP (2017), CBRC (2016: 192) , China Daily (2015) and CBRC.
In Bangladesh, the central bank's efforts at greening the banking system have had considerable effect. In the fiscal year 2016, Bangladeshi banks extended a total of BDT 503.2 billion in green finance (Figure 3 ) -a share of 7.5% of total credit; moreover, all banks have conducted environmental risk rating of new projects financed (BB 2017a).
Figure 3: Total Green Finance Extended in Bangladesh
(in billion taka) Note: 'Total green finance' includes loans disbursed to key green sectors and loans disbursed to industrial facilities with effluent treatment ('indirect green financing').
Source: Compiled with data from Bank Bangladesh (various publications).
In Indonesia, efforts by Bank Indonesia and Otoritas Jasa Keuangan (OJK), the financial regulatory authority, to boost green finance still need to yield tangible results. A review by Bank Indonesia of green lending by banks (defined as lending for renewables, sustainable agriculture, green industry and ecotourism) found that amongst 29 banks surveyed between 2011 and 2013 the share of lending identified as green was very small, with only 1.2% of total lending described as green in 2011, a share that increased only slightly to 1.3% in 2012 and 1.4% in 2013, amounting to IDR 10.2 trillion (about USD 1 billion) (Volz 2016b ). For the time being, banks mostly still lack the necessary tools to assess environmental credit risks, but the Indonesian financial authorities have been trying to help the development of capacities through various training schemes and green lending manuals, often in cooperation with international development partners such as GIZ or IFC.
Lastly, turning to the insurance sector, even though efforts have been made for several years to establish weather and climate insurance products across Asian countries, the share of uninsured households is still large. Green insurance can be defined in narrow terms as environmental pollution liability insurance and in broader terms as insurance that covers schemes related to environmental risk management and resilience as well as innovative products safeguarding low-carbon solutions (UNEP 2017). For instance, according to World Bank FINDEX data for 2011, only 5.7% of people working in agriculture in South Asia are insured against climate-related risks (GIZ 2015) . Traditional, publicly subsidised agricultural insurance schemes such as the ones provided by the Agricultural Insurance Company of India have already been in place for a while. However, the success of such traditional indemnity based weather insurance schemes has been viewed critically by some (Sirimanne and Srivastava 2015) , and there is clearly a need to further develop innovative insurance products such as index-based insurance programmes for farmers or flooding risk insurance and extend their outreach in Asia (e.g., Schanz and Wang 2015) .
GREEN FINANCE POLICIES IN ASIA
Several Asian countries have been at the forefront of introducing sustainable finance guidelines and regulation. As can be seen in Figure 4 As can be seen in (Bai et al. 2014) . Neither was implemented, but over time new regulation was introduced and enacted, including the Green Credit, Green Insurance and Green Securities Policies introduced in 2007-08. 6 In 2012, the China Banking Regulatory Commission (CBRC) issued Green Credit Guidelines "for the purpose of encouraging banking institutions to, by focusing on green credit, actively adjust credit structure, effectively fend off environmental and social risks, better serve the real economy, and boost the transformation of economic growth mode and adjustment of economic structure" (CBRC 2012). In 2014, the CBRC complemented the Green Credit Guidelines by introducing a Green Credit Monitoring & Evaluation mechanism and a key Performance Indicators Checklist. The green credit policies have thus "evolved from an initial principle based approach in 2007 to a standardized, metrics-driven performance assessment of all licensed banks" (UNEP Inquiry 2015a: 27).
In 2014, the PBRC launched a Green Finance Task Force which developed 14 recommendations relating to disclosure and information flows, legal frameworks, fiscal incentives and institutional design (PBOC and UNEP Inquiry 2015). The Green Finance Task Force was succeeded by the Green Finance Committee which is tasked by the PBOC to develop green finance practices including environmental disclosure, environmental stress testing for the banking sector, and guidelines on greening the PRC's overseas investment. In December 2015, the PBOC published a Green Financial Bond Directive and the Green Bond-Endorsed Project Catalogue for bonds issued by financial institutions and corporations. At the same time, the National Development and Reform Commission (NDRC) issued guidelines for enterprise and municipality bonds -the first government-sponsored green bond guidelines world-wide. As mentioned before, Chinese authorities regard the development of a green bond market as an important source of raising private capital for sustainable development.
The PRC has also started to promote the idea of green finance globally; in January 2016, the Chinese G20 Presidency launched the Green Finance Study Group which is co-chaired by the PRC and the UK (i.e., the PBOC and the Bank of England). In August 2016, the PBoC and seven other ministerial agencies launched the world's first systematic green finance policy framework in the form of comprehensive guidelines. In June 2017, the State Council established five green finance pilot zones in Zhejiang, Jiangxi, Guangdong, Guizhou and Xinjiang to explore different green finance reforms, innovations and systems in order to rely on a empirical sample for promoting green finance across the PRC (UNEP 2017).
Two further green financial policy issues in the PRC have been green insurance and environmental risk analysis. In the field of green insurance, in 2013 the Ministry of Environmental Protection and China Insurance Regulatory Commission (CIRC) have in a joint initiative taken first steps to launch a national mandatory pollution liability insurance system. Thus far the system has been piloted at the local level in 30 provinces (UNEP 2017 information disclosure and increasing public availability of data, environmental risk analysis through stress testing has also become an increasingly prominent element in the investment practice of firms and financial institutions in the PRC.
Like in the PRC , financial authorities in Bangladesh have been working on a regulatory framework for sustainable banking for more than a decade. 7 The cornerstone of Bangladesh Bank's (BB) efforts to green the financial system are its policy guidelines for green banking. In 2008, Bangladesh Bank (BB) published a circular on 'Mainstreaming Corporate Social Responsibility (CSR) in Banks and Financial Institutions in Bangladesh'. Banks have to report bi-annually to BB on their CSR activities, and since 2010 BB publishes an annual report on CSR Initiatives in Banks. In 2011, BB published 'Policy Guidelines for Green Banking' and 'Guidelines on Environmental Risk Management' (ERM) to encourage banks to conduct systematic environmental risk analysis as part of the credit appraisal process. The green banking policy was extended to all non-bank financial institutions (NBFIs) in 2013. The same year, a uniform reporting format was introduced by BB. The Policy Guidelines set out three phases for banks and NBFIs:
• Phase one: policy formulation and governance, incorporation of environmental risk in credit risk methodology, initiating in-house environmental management, introducing green finance, creating a climate risk fund, introducing green marketing, supporting employee training, promoting consumer awareness, and conducting green events.
• Phase two: developing sector specific environmental policies and green strategic planning together with setting up green branches and improving in-house environmental management.
• Phase three: developing environment-friendly initiatives and introducing innovative products.
In February 2017, BB released the Guidelines on Environmental and Social Risk Management (ESRM) for Banks and Financial Institutions in Bangladesh (BB 2017b) as an update to the ERM guidelines of 2011. The ESRM guidelines were developed based on the experience from the ERM as well as based on survey of the financial sector and with the technical support of the IFC. The central amendment concerns the expansion of the scope of the guidelines to also include social risk assessment and social parameters additionally to environmental parameters for the assessment of risk and to make the analysis of risk more objective. Furthermore, BB provides examples for sources of E&S risk for banks and financial institutions and emphasises the benefits of conducting E&S risk analysis.
Besides the policy guidelines for green banking, BB has implemented two other key policies to develop green finance: green refinancing and a mandatory credit quota for loans. As parts of its broader policy of targeted refinancing lines through which commercial banks investing in priority sectors of the economy can get concessional credit, BB introduced a revolving green refinancing scheme for banks in 2009. A BDT 2 billion (approx. USD 26 million) revolving fund was set up to disburse low-interest loans for solar energy, biogas and waste treatment projects. Over time the list of permissible projects has been expanded in 2017 and now covers 50 products in 11 categories, including renewable energy, energy efficiency, alternative energy and green industry as well as social categories, such as ensuring the safety and work environment of factories. Under this scheme, banks can obtain loans at 5% from BB with interest chargeable to bank customers capped at 9%. With support from the Asian Development Bank, BB introduced another USD 50 million refinancing window in 2012 for brick kiln efficiency improvement projects which will help lower carbon and other greenhouse emissions (ADB 2012). In January 2016, BB announced a new USD 200 million fund to "provide low-cost loans to textile and leather industries for switching to environment-friendly production" (ANN 2016). BB has also introduced priority lending requirements to rural enterprises and for green finance. Since 2015, at least 5% of banks' loan portfolios has to be allocated to green finance (and at least 2.5% to the agricultural sector). The lending requirements are linked to capital adjustments and preferential refinancing opportunities.
For sure, the policies and guidelines implemented by financial authorities in the PRC and Bangladesh are not transferable one-to-one to other Asian countries, many of which have been experimenting with similar approaches to green financial governance.
In a global survey of sustainable finance approaches, the UNEP Inquiry (2015a) identified five areas of emerging practice in embedding sustainable development into the financial system. Examples for each of these areas can be found across Asia and are given in the following.
(i) Enhancing market practice: disclosure, analysis, risk management 
(ii) Upgrading governance architectures: internalising sustainable development into financial decision-making of financial regulators and central banks
• Inclusion of environmental risk to secure financial and monetary stability:
The Bangladesh Bank considers its green finance policies as integral part of its mandate to maintain monetary and financial stability. The Reserve Bank of India pays close attention to agricultural prices as these have a significant impact on consumer price inflation. Bank Indonesia is considering to include environmental and climate risk into its macroprudential framework. In the PRC, the PBoC is considering to include the green credit performance of banks into the central banks' assessment of macroprudential risk (Yao and Borsuk 2017) .
• Multi-stakeholder dialogue between financial authorities and the financial industry: In 2015, the PBOC established the Green Finance Committee to develop green finance practices, environmental stress testing for the banking sector, and guidelines on greening the PRC's overseas investment. Also in 2015, the Indonesian financial services regulator OJK has established a multistakeholder task force to promote and further develop its Roadmap for Sustainable Finance through dialogue.
(iii) Encouraging cultural transformation: capacity building, behaviour, market structure
• Action to enhance the current skill set of financial professionals and regulators: Indonesia's Sustainable Finance Roadmap seeks to develop the sustainability skills of professionals. In Viet Nam, the central bank has also voiced its intent to organise training workshops for bank personnel.
• Mainstreaming CSR and ESG considerations: Bangladesh Bank has been mainstreaming CSR in banks and financial institutions.
• Market development: With the new Green Financial Bond Directive, the PBOC has taken a first step to develop a new market segment for sustainable investment in the Chinese capital market.
(iv) Harnessing the public balance sheets: fiscal incentives, public financial institutions and central banks
• Fiscal incentives for investors: Thailand introduced a feed-in premium programme in 2010 which has helped to more than doubled its installed clean energy capacity.
• Preferential central bank refinancing: Banks in Bangladesh extending loans for green projects can access the Bangladesh Bank's refinancing arrangements and pass on preferential interest rates to their clients.
• Green credit and bond guarantees: Development banks such as the ADB have offered risk-sharing facilities in various Asian countries where partial credit guarantees were provided to partner banks sharing the payment risk of underlying borrowers, for example for energy efficiency projects. USAID's Development Credit Authority has extended bond guarantees to support Asian municipalities in raising funds for constructing urban resilient infrastructure.
• Public pension funds: In Japan, the Government Pension Investment Fund (GPIF) and the Pension Fund Association for Local Government Officials endorsed the Principles for Responsible Institutional Investors along with 160 other institutions within six months of its launch in February 2014 by Japan's Financial Services Agency (GSIA 2014: 25) . In 2017, GPIF adopted an ESG investment strategy. In 2014, the Korean National Assembly requested from the National Pension Service, the world's fourth largest pension fund, to enhance its ESG standards.
(v) Directing finance through policy: requirements and prohibitions, enhanced liability
• Green lending requirements: Since 2015, Bangladesh Bank requires banks to allocate 5% of bank lending into green projects, including renewable energy, energy efficiency and waste management. It also uses differentiated capital requirements and preferential refinancing to incentivise green financing.
• Priority sector lending programmes: In April 2015, the Reserve Bank of India (RBI) included lending to small renewable energy projects and drinking water facilities within the Priority Sector Lending (PSL) targets. The PSL scheme requires banks to allocate 40% of lending to key sectors such as agriculture and small and medium-sized enterprises.
• Quotas for priority areas: Since 2002, the 'Obligations of Insurers to Rural Social Sectors' issued by the Insurance Regulatory and Development Authority of India require Indian insurance firms to satisfy quotas for the extension of insurance coverage to low-income and rural clients.
While the first three areas of emerging green finance practice are straightforward and fairly uncontroversial, this cannot be said about (iv) and (v). For instance, using the central bank balance sheet to incentivise green lending or even invest directly is considered a taboo in orthodox central banking circles (Volz 2016b) . Likewise, directed credit allocation has earned a bad reputation in the 1960s and 1970s (e.g., Krueger 1990) , although there certainly have been successful cases too. The initiatives referred to above are mostly too recent to provide a conclusive assessment of their efficacy, and in the case of Bangladesh, where the central bank's targeted refinancing policies have been in place since 2009, a comprehensive evaluation is still outstanding. In each specific country context, policy options have to be considered cautiously and instruments and policies have to be designed carefully to avoid potential adverse effects. The respective policy frameworks also have to take account of differences in financial market structure which are likely to impact on policy outcomes (Volz 2015b) .
To counter the danger that green finance policies may result in politicised or crony lending, it will be crucial to strengthen corporate governance of the involved institutions, including through tighter internal and external auditing, and improved accounting practices and risk management. Moreover, once implemented, green finance policies need to be reviewed regularly and adjusted-or abolished -if needed.
PRIORITIES FOR FINANCIAL SECTOR GOVERNANCE FOR ALIGNING THE FINANCIAL SYSTEM WITH SUSTAINABLE DEVELOPMENT AND FOSTERING GREEN INVESTMENTS
Before turning to priorities for financial governance to enhance green finance and investment, it is imperative to highlight the role of 'real economy' barriers and bottlenecks. Gaps in the enforcement of environmental regulation and the non-pricing of negative production and consumption externalities such as carbon emissions clearly reduce the demand for green investment. Addressing such real economy barriers through binding environmental regulation, emissions trading schemes or other policies that help to internalise negative externalities, is critical to mobilising green investment. 8
Price distortions from fossil fuel subsidies constitute a particularly important challenge for most Asian economies (ADB 2016a; Bárány and Grigonytė 2015) . Emerging and Developing Asia is the region with the second largest fossil fuel subsidies after the Middle East and North Africa (Bárány and Grigonytė 2015) . Recent IMF estimates for post-tax energy subsidies -which also include costs of environmental damage -suggest that the distortions in a large number of Asian economies are enormous (Coady et al. 2015) . To make progress in sustainable development, these economies will have to phase out energy subsidies.
Without 'getting the prices right', the quest for a green transformation will be elusive.
There are, of course, many other real economy investment barriers that need to be addressed, especially in the energy sector. 9 Green investments, including investments in renewable energy, are often held back by difficult investment conditions, adverse regulatory and legal environment, inconsistent policies and cumbersome permission procedures (Volz 2015a) . Countries with more transparent, coordinated long-term and credible policies capture more investment and build new industries, technologies and jobs while reducing emissions faster and more efficiently than countries with weak and disjointed policies.
However, as discussed earlier on, there are also weaknesses and failures within the financial system that are constraining its ability to respond to risks and opportunities for viable, resilient investments. At a general level, there is still a lack of awareness that environmental and climate risks can pose a threat to the financial sustainability of single projects or firms as well as entire industries; by implication these risks can also cause problems to individual lenders and investors or even constitute a systemic risk to the entire financial sector. This problem is compounded by the fact that the lending and investment horizon tends to be short while many of the risks are more long term. Bank of England Governor Mark Carney has famously termed this the 'tragedy of the horizon' (Carney 2015) .
A second and related problem is the lack of staff in the financial industry that have been trained in assessing environmental and climate risk. Likewise, there is a shortage of staff with experience in green lending, for example for renewable energy projects. A small number of green lending projects increases transaction costs, which makes green lending less attractive compared to business as usual.
A third problem is the shortage of bankable and investable projects, a problem that is related to the 'real economy' barriers discussed above.
Fourth, where mandatory environmental risk analysis and ESG disclosure requirements are lacking, lenders and investors may be reluctant to forgo opportunities for fear that competitors will snap them up.
Figure 5: Lending and Investment Barriers
Source: Compiled by author.
As discussed above, many different instruments can be used to enhance green finance. The most adequate choice of instruments will depend on the specific country context; while certain market-based instruments may be more appropriate in one country, another country may opt for more interventionist policies. Yet what is needed in all countries to enable a fundamental cultural change in financial markets and to mainstream sustainability in financing and investment is a coordinated and systematic approach which involves all relevant stakeholders. Financial authorities need to set incentives for financial firms to enhance green finance and provide support and guidance, but experience from different countries suggests also that often rules and regulations are needed for financial firms to act.
To successfully align the financial system with sustainability goals, financial governance should target the following goals:
• Raising awareness among regulators and market participants in the financial sector for environmental and climate risks.
• Developing capacities in the financial industry for environmental risk analysis and management through knowledge-building and sharing.
• Building up the capacities in the financial industry needed to develop sustainable financing practices and new lending instruments for financing sustainable projects such as renewable energy.
• Enhancing transparency through ESG disclosure requirements.
• Providing incentives, where needed, to banks and NBFIs for the financing of green projects.
• Supporting the development of new market segments such as the green bond market or climate risk insurance.
• Developing long-term, local currency refinancing sources for banks to enable them to extend long-term credit.
To achieve these goals, a dialogue among all relevant domestic stakeholders is needed. Public financial institutions, including central banks, development banks and public pension funds, can play an important role in developing and promoting the adaption of new green financial products. International initiatives and networks such as the UNEP Finance Initiative, the Sustainable Banking Network, the Sustainable Stock Exchanges Initiative, the G7 Initiative on Climate Risk Insurance ("InsuResilience") and the G20 Green Finance Study Group can help countries to leverage on international experiences.
While green finance and investment is currently still a niche market in Asian financial systems, growth rates have been high, and different Asian markets have already seen various green financial innovations. Moreover, the financial authorities of several Asian countries -Bangladesh, the PRC, India, Indonesia, Mongolia and Viet Nam -have been developing green finance frameworks, while other countries, including Lao PDR, Nepal, Pakistan, the Philippines, Singapore and Thailand are currently in the process of doing so. The challenges for achieving a green transformation to a low-carbon economy are high; aligning the financial sector with sustainable development will be a key element for Asian economies to succeed.
